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PROBLEM TO BE SOLVED: To prevent H+, etc., contained in an 
interlayer insulating film from invading into a gate insulating film 
and suppress the fluctuation of element characteristics by 
forming the insulating film which contains nitrogen so as to cover 
the whole MISFET structure semiconductor integrated circuit 
element on a semiconductor substrate. 

SOLUTION: On the whole plane of a semiconductor substrate 2, 
an insulating film 5 formed of silicon nitride, for example, is 
accumulated, and a field insulating film 3, a source area 4s, a drain 
area 4d, a side wall 4sw and a gate electrode 4g are covered with 
the insulating film 5. Since, a MOSFET 4 is almost completely 
covered with the insulating film 5, H+, etc., in the interlayer 
insulating film on a semiconductor substrate 2 is prevented from 
invading into the gate insulating film 4i of the MOSFET 4, hot 
carrier effect due to H+, etc., is suppressed. Therefore, the 
fluctuation of element characteristics, such as the threshold 



voltage, etc., of the memory cell can be suppressed. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor integrated circuit equipment which is the 
manufacture approach of semiconductor integrated circuit equipment of coming to prepare the 
semiconductor integrated circuit component of MIS-FET structure on a semi-conductor substrate, and 
is characterized by having the following processes. 

(a) The process which forms the gate electrode of the semiconductor integrated circuit component of 
said MIS-FET structure on said semi-conductor substrate. 

(b) The process which forms the insulator layer containing nitrogen on said semi-conductor substrate so 
that the whole semiconductor integrated circuit component of said MIS-FET structure may be covered 
at least. 

[Claim 2] The manufacture approach of the semiconductor integrated circuit equipment which is the 
manufacture approach of semiconductor integrated circuit equipment of coming to prepare the 
semiconductor integrated circuit component of MIS-FET structure on a semi-conductor substrate, and 
is characterized by having the following processes. 

(a) The process which forms the gate electrode of the semiconductor integrated circuit component of 
said MIS-FET structure on said semi-conductor substrate. 

(b) The process which forms a side-attachment-wall insulator layer in the side attachment wall of said 
gate electrode. 

(c) The process which forms the insulator layer containing nitrogen on the semi-conductor substrate 
containing said side-attachment-wall insulator layer so that the whole semiconductor integrated circuit 
component of said MIS-FET structure may be covered at least. 

[Claim 3] The manufacture approach of the semiconductor integrated circuit equipment which is the 
manufacture approach of semiconductor integrated circuit equipment of coming to prepare the 
semiconductor integrated circuit component of MIS-FET structure on a semi-conductor substrate, and 
is characterized by having the following processes. 

(a) The process which forms the gate electrode of the semiconductor integrated circuit component of 
said MIS-FET structure on said semi-conductor substrate. 

(b) The process which silicide-izes the upper part of the source field of the upper part of said gate 
electrode, and the semiconductor integrated circuit component of said MIS-FET structure, and a drain 
field after forming a side-attachment-wall insulator layer in the side attachment wall of said gate 
electrode. 

(c) The process which forms the insulator layer containing nitrogen on the semi-conductor substrate 
containing said side-attachment-wall insulator layer so that the whole semiconductor integrated circuit 
component of said MIS-FET structure may be covered at least. 

[Claim 4] Semiconductor integrated circuit equipment which is semiconductor integrated circuit 
equipment which comes to prepare the semiconductor integrated circuit component of MIS-FET 
structure on a semi-conductor substrate, and is characterized by forming the insulator layer containing 
nitrogen on said semi-conductor substrate so that the whole semiconductor integrated circuit 
component of said MIS-FET structure may be covered at least. 


[Claim 5] Semiconductor integrated circuit equipment which is semiconductor integrated circuit 
equipment which comes to prepare the semiconductor integrated circuit component of MIS-FET 
structure on a semi-conductor substrate, and is characterized by forming the insulator layer containing 
nitrogen on the semi-conductor substrate containing the side-attachment-wall insulator layer which 
covers the side attachment wall of the gate electrode in the semiconductor integrated circuit 
component of said MIS-FET structure so that the whole semiconductor integrated circuit component of 
said MIS-FET structure may be covered at least. 

[Claim 6] Semiconductor integrated circuit equipment characterized by preparing a silicide layer in the 
upper part of the source field of the upper part of said gate electrode, and the semiconductor integrated 
circuit component of said MIS-FET structure, and a drain field in semiconductor integrated circuit 
equipment according to claim 4 or 5. 

[Claim 7] Semiconductor integrated circuit equipment characterized by being the one chip 
microcomputer which has EEPROM which used the semiconductor integrated circuit component of said 
MIS-FET structure as the non-volatile memory cell, and used said gate electrode as the control gate 
electrode of said non-volatile memory cell in semiconductor integrated circuit equipment according to 
claim 4, 5, or 6. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to the semiconductor integrated circuit 
equipment which has the semiconductor integrated circuit component of MIS-FET structure about the 
manufacture approach of semiconductor integrated circuit equipment, and a semiconductor integrated 
circuit equipment technique, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] In recent years, in semiconductor integrated circuit equipment, 
miniaturization of an appearance and improvement in the speed of a working speed are advanced quickly. 
For this reason, detailed-izing and high current driving force-ization are advanced also for MIS-FET 
(Metal Insulator Semiconductor Field Effect Transistor) which constitutes semiconductor integrated 
circuit equipment. 

[0003] However, with detailed-izing of MIS and FET, or the formation of high current driving force, the 
internal field of MIS-FET is increasing remarkably and serves as hindrance of the improvement in 
dependability of MIS-FET. Especially aging of the MIS-FET property resulting from a hot carrier effect 
and the effect of writing/elimination property and the memory maintenance property of a nonvolatile 
memory component on MISandan FET form have been a serious technical problem. 
[0004] A hot carrier effect is the phenomenon of producing aging of the threshold electrical potential 
difference of the MIS-FET, or current gain, or reducing data-hold property capacity of a nonvolatile 
memory component as a result of pouring in the electron and electron hole in which the high electric 
field produced inside a component had the high energy which causes the electronic breakoff 
phenomenon and is generated in that case into gate oxide and ****(ing) them. 

[0005] moreover, the hydrogen ion with which this hot carrier effect exists in the interlayer insulation 
film in semiconductor integrated circuit equipment etc. (H+) etc. — it is spread in gate oxide etc. and 
accelerated by forming the trapping State is known. 

[0006] The improvement by the approach of making the electric field inside a component easing, and the 
so-called drain engineering is reported by by changing the structure of a drain field as a cure means of 
such a hot carrier effect like for example, LDD (Lightly Doped Drain) structure or GOLD (Gate 
Overlaped Drain) structure. 

[0007] LDD structure is structure which is made to reduce electric field by making gently-sloping 
impurity distribution in the boundary section of a drain field and a channel field, and eases a hot carrier 
effect, when high impurity concentration forms in the channel side edge section of the drain field of MIS 
and FET the low impurity range which has a low and gently-sloping concentration profile. 
[0008] Moreover, by recently, performing nitrogen oxide (NO) processing and dinitrogen-oxide (N2 O) 
processing to the gate oxide of MIS-FET is reported by the All dee em (IEDM) as one cure means of a 
hot carrier effect. This is the approach that the level itself by which a hot carrier is ****(ed) will be 
reduced unlike the above-mentioned drain engineering. 

[0009] In addition, about a hot carrier effect, Nikkei Business Publications, April 1, 1988 issue, and 
"Nikkei micro device April, 1988 issue" P58-P64 have a publication, for example, and various structures, 


such as LDD structure and GOLD structure, are explained as a cure means of a hot carrier effect 
[0010] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned technique, this invention 
person found out that there were the following problems. 

[001 1] That is, in a drain engineering technique, the current drive capacity of a component declines on 
the relation which forms a low concentration field in the edge of the source field of MIS-FET, and a 
drain field, and there is a problem from which improvement in the working speed of semiconductor 
integrated circuit equipment is prevented. 

[0012] moreover — although there is little effect of the current drive capacity on a component in the 
technique of performing NO processing and N2 O processing to the gate oxide of MIS-FET — H+ in an 
interlayer insulation film preventing — enough — ** — it cannot say — a source field side and a drain 
field side to H+ It is poured in into gate oxide and there is a problem on which component properties, 
such as a threshold electrical potential difference and current gain, are changed. 

[0013] They are -H+ and -OH in order to generate an interlayer insulation film at low temperature in the 
semiconductor integrated circuit equipment which has the multilayer interconnection which consists of 
aluminum (aluminum) especially. - It contains mostly and fluctuation of the above component properties 
becomes large. 

[0014] The purpose of this invention is in the semiconductor integrated circuit equipment which has the 

semiconductor integrated circuit component of MIS-FET structure to offer the technique which can 

raise the current drive capacity of the semiconductor integrated circuit component. 

[0015] Moreover, the purpose of this invention is in the semiconductor integrated circuit equipment 

which has the semiconductor integrated circuit component of MIS-FET structure to offer the technique 

which can control fluctuation of the component property in the semiconductor integrated circuit 

component. 

[0016] Moreover, the purpose of this invention is in the semiconductor integrated circuit equipment 
which has the non-volatile memory cell of a MIS-FET form to offer the technique which can raise 
writing/elimination property and a data-hold property. 

[0017] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0018] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0019] The manufacture approach of the semiconductor integrated circuit equipment of this invention is 
the manufacture approach of semiconductor integrated circuit equipment of coming to prepare the 
semiconductor integrated circuit component of MIS-FET structure on a semi-conductor substrate, and 
has the following processes. 

[0020] (a) The process which forms the gate electrode of the semiconductor integrated circuit 
component of said MIS-FET structure at least on said semi-conductor substrate. 
[0021] (b) The process which forms the insulator layer containing nitrogen so that the whole 
semiconductor integrated circuit component of said MIS-FET structure on said semi-conductor 
substrate may be covered. 

[0022] moreover, the manufacture approach of the semiconductor integrated circuit equipment of this 
invention is the manufacture approach of semiconductor integrated circuit equipment of coming to 
prepare the semiconductor integrated circuit component of MIS-FET structure on a semi-conductor 
substrate, and has the following processes — it comes out. 

[0023] (a) The process which forms the gate electrode of the semiconductor integrated circuit 
component of said MIS-FET structure on said semi-conductor substrate. 

[0024] (b) The process which forms a side-attachment-wall insulator layer in the side attachment wall 
of said gate electrode. 

[0025] (c) The process which forms the insulator layer containing nitrogen on the semi-conductor 


substrate containing said side-attachment-wall insulator layer so that the whole semiconductor 
integrated circuit component of said MIS-FET structure may be covered at least. 

[0026] Moreover, on a semi-conductor substrate, the semiconductor integrated circuit equipment of this 
invention is semiconductor integrated circuit equipment which comes to prepare the semiconductor 
integrated circuit component of MIS-FET structure, and it forms the insulator layer containing nitrogen 
on said semi-conductor substrate so that the whole semiconductor integrated circuit component of said 
MIS-FET structure may be covered at least. 

[0027] Moreover, the semiconductor integrated circuit equipment of this invention forms the insulator 
layer containing nitrogen on the semi-conductor substrate which is semiconductor integrated circuit 
equipment which comes to prepare the semiconductor integrated circuit component of MIS-FET 
structure on a semi-conductor substrate, and contains the side-attachment-wall insulator layer which 
covers the side attachment wall of the gate electrode in the semiconductor integrated circuit 
component of said MIS-FET structure so that the whole semiconductor integrated circuit component of 
said MIS-FET structure may be covered at least. 

[0028] Moreover, the semiconductor integrated circuit equipment of this invention is an one chip 
microcomputer which has EEPROM which uses the semiconductor integrated circuit component of said 
MIS and FET structure as a non-volatile memory cell, and uses said gate electrode as the control gate 
electrode of said non-volatile memory cell. 
[0029] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail based on a drawing (what has the same function in the complete diagram for explaining the gestalt 
of operation in addition attaches the same sign, and explanation of the repeat is omitted). 
[0030] (Gestalt 1 of operation) The explanatory view of a configuration [ in / in drawing 1 / the 
semiconductor integrated circuit equipment of the gestalt 1 of this operation ], the important section 
[ drawing 2 / drawing 10 / the important section sectional view of the semiconductor integrated circuit 
equipment of drawing 1 , drawing 3 - ] sectional view in the production process of the semiconductor 
integrated circuit equipment of drawing 1 , and drawing 11 are graphical representations which compare 
the hot carrier effect of the semiconductor integrated circuit equipment of drawing 1 , and the 
technique in which the insulator layer containing nitrogen is not prepared. 

[0031] In the gestalt 1 of this operation, the case where this invention is applied to a microprocessor is 
explained. Drawing 1 is shown for the configuration of this microprocessor. 

[0032] The microprocessor 1 has C cache memory 1CM, decoder circuit 1DC, data structure macro cell 
1DS, D cache memory 1DM, and buffer circuit 1CB and 1DB. 

[0033] C cache memory 1CM is memory which holds on a target the data transmitted from the outside 
of a microprocessor 1 temporarily [ reception ]. Decoder circuit 1DC is a circuit which decodes the data 
(code) transmitted from C cache memory 1CM, and generates a predetermined output signal. 
[0034] Data structure macro cell 1DS is a circuit which performs and outputs data processing based on 
the signal transmitted from decoder circuit 1DC. D cache memory 1DM is memory which stores the 
result of an operation of data structure macro cell 1 DS. 

[0035] Buffer circuit 1CB is a circuit which specifies the address for reading the next instruction after 
data processing from C cache memory 1CM. Buffer circuit 1DB is a circuit which changes the logical 
address of the result of an operation into the physical address of D cache, and specifies the data 
storage address. 

[0036] The important section sectional view of this microprocessor 1 is shown in drawing 2 . The semi- 
conductor substrate 2 is p. - It consists of a formal silicon (Si) single crystal, and the field insulator 
layer 3 for isolation is formed in the upper part. 

[0037] The field insulator layer 3 consists for example, of diacid-ized silicon (Si02), and MOS-FET4 of 
an n channel form is formed in the component formation field surrounded by this. 

[0038] MOS-FET4 has 4s of source fields of a pair and 4d of drain fields formed in the semi-conductor 
substrate 2 upper part, channel field 4c formed among these, gate-dielectric-film 4i formed on the semi- 


conductor substrate 2, and 4g of gate electrodes formed on it 

[0039] 4s of source fields and 4d of drain fields are 1 4s [ of low concentration fields formed in the 
channel field 4c side ] 1 or 4d. High concentration field 4s2 and 4d2 which were prepared in the outside 
Silicide layer 4s3 and 4d3 which were formed in those upper parts It has. 

[0040] low concentration field 4s1 and 4d1 And high concentration field 4s2 and 4d2 **** — Lynn of for 
example, n form impurity or an arsenic (As) is both introduced. The high impurity concentration of 1 is 
9x1013 to 1x1014-/cm2 4s [ of low concentration fields ] 1 or 4d. It is extent. High concentration field 
4s2 and 4d2 High impurity concentration is 3x1015-/cm2. It is extent. 

[0041] Silicide layer 4s3 and 4d3 For example, it consists of tungsten silicide etc. It is possible to be 
able to reduce a diffused resistor and to raise the working speed of semiconductor integrated circuit 
equipment by this. 

[0042] gate-dielectricHilm 4i — for example, Si02 from — it becomes. 4g of gate electrodes is 1 4g of 
conductor layers. Silicide layer 4g2 formed in the upper part It has. Conductor-layer 4g1 It consists of 
low resistance polish recon, for example, and is 2 4g of silicide layers. For example, it consists of 
tungsten silicide. Gate length is about 0.4 micrometers. 

[0043] Sidewall 4SW for forming LDD structure is formed in the side face of 4g of gate electrodes, 
sidewall 4SW — for example, Si02 from — it becomes. 

[0044] By the way, in the gestalt 1 of this operation, all over the semi-conductor substrate 2 top, the 
insulator layer 5 which consists of silicon nitride has accumulated, and the above-mentioned field 
insulator layer 3 and 4 above-mentioneds of source fields, 4d of drain fields, sidewall 4SW, and 4g of 
gate electrodes are covered with this insulator layer 5. 

[0045] That is, the surroundings of MOS-FET4 are surrounded by the insulator layer 5 nearly completely. 
H+ which exists in the interlayer insulation film on the semi-conductor substrate 2 by this etc. — it can 
prevent invading into gate-dielectric-film 4i of MOS-FET4. for this reason, that H+ etc. — it is possible 
to control the originating hot carrier effect. The thickness of this insulator layer 5 is about 12nm. 
[0046] On the insulator layer 5, interlayer insulation film 6a which consists of BPSG (Boro Phospho 
Silicate Glass) etc. has accumulated. Flattening of the top face of interlayer insulation film 6a is carried 
out. On interlayer insulation film 6a, Ist-layer wiring 7a which consists of for example, a (Aluminum 
aluminum)-Si-copper (Cu) alloy or a tungsten is formed. 

[0047] This IstHayer wiring 7a is electrically connected with 4s of source fields, and 4d of drain fields 
through the connection hole 8 punched in the predetermined location of an insulator layer 5 and 
interlayer insulation film 6a. 

[0048] moreover — an interlayer insulation film 6a top — for example, Si02 from — becoming interlayer 
insulation film 6b has accumulated, and 1st-layer wiring 7a is covered with this, while 2nd-layer wiring 7b 
which consists of for example, an aluminum-Si-Cu alloy or a tungsten is formed in the top face of this 
interlayer insulation film 6b — Si02 from — the becoming surface protective coat 9 has deposited and 
2nd-layer wiring 7b is covered with this. 

[0049] Next, drawing 3 - drawing 10 explain the manufacture approach of the semiconductor integrated 
circuit equipment of the gestalt 1 this operation. 

[0050] first, it is shown in drawing 3 — as — for example, p- the component isolation region of the 
semi-conductor substrate 2 which consists of a formal Si single crystal — the field insulator layer 3 — 

LOCOS (Local Oxidization of Silicon) after forming by law etc., gate-dielectric-film 4i is formed in the 

component formation field surrounded by the field insulator layer 3 by the oxidizing [ thermally ] method 
etc. 

[0051] then, the conductor which consists for example, of low resistance polish recon on the semi- 
conductor substrate 2 — the conductor after depositing the film with a CVD method etc. — by carrying 
out patterning of the film by the dry etching method etc. shows to drawing 4 — as — conductor-layer 
4g1 for gate electrodes to a gate-dielectric-film 4i top It forms. 

[0052] Then, this conductor-layer 4g1 As a mask of an ion notes necessity, it is 1 the source field of 
MOS-FET, and 4s [ of low concentration fields of a drain field ] 1 or 4d to the semi-conductor substrate 


2. In order to form, the ion implantation of Lynn of n form impurity or the As is carried out. 
[0053] subsequently, the semi-conductor substrate 2 top — for example, Si02 from — after depositing 
the becoming insulator layer with a CVD method etc., by carrying out etchback for example, by the dry 
etching method etc. shows the insulator layer to drawing 5 — as — conductor-layer 4g1 for gate 
electrodes Sidewall 4SW is formed in a side face. 

[0054] Then, this sidewall 4SW and conductor-layer 4g1 As a mask of an ion notes necessity, in order to 
form the source field of MOS-FET, and the high concentration field of a drain field in the semi- 
conductor substrate 2, the ion implantation of Lynn of n form impurity or the As is carried out to it. 
[0055] Then, by heat-treating to the semi-conductor substrate 2, as shown in drawing 6 , it is 1 4s [ of 
low concentration fields of 4s of source fields, and 4d of drain fields ] 1 or 4d to the upper part of the 
semi-conductor substrate 2. And high concentration field 4s2 and 4d2 It forms. Thus, MOS-FET4 which 
has LDD structure is formed. 

[0056] On the semi-conductor substrate 2, subsequently, after depositing refractory metal film, such as 
a tungsten, by the sputtering method etc., for example, by heat-treating to the semi-conductor 
substrate 2 The metal membrane and semi-conductor substrate 2, and conductor— layer 4g1 As a silicide 
reaction is produced in the part which contacts and it is shown in drawing 7 , it is 1 4s of source fields, 
4d of drain fields, and 4g of conductor layers. To the upper part, it is 2 4s [ of silicide layers ]d [ 3 or 
4d ] 3 or 4g. It forms. 

[0057] Then, as shown in drawing 8 , the insulator layer 5 which consists of silicon nitride is deposited 

with a CVD method etc. all over the semi-conductor substrate 2 top. This covers the field insulator 

layer 3, 4s of source fields, 4d of drain fields, and the top face of 4g of gate electrodes. 

[0058] Then, as shown in drawing 9 , after depositing interlayer insulation film 6a which consists of 

BPSG etc. with a CVD method etc. on an insulator layer 5, the top face is made flat with the reflow 

method, the etchback method, chemical polishing (CMP:Chemical Mechanical Polishing), or such 

combination. 

[0059] Subsequently, a photolithography technique and a dry etching technique punch the connection 
hole 8 which 4s of source fields and 4d of drain fields expose to the position of interlayer insulation film 
6a and an insulator layer 5. 

[0060] Then, by carrying out patterning of the metal membrane with a photolithography technique and a 
dry etching technique, after depositing the metal membrane which consists of for example, an aluminum- 
Si-Cu alloy or a tungsten by the sputtering method etc. on the semi-conductor substrate 2, as shown in 
drawing 10 , 1st-layer wiring 7a is formed. 

[0061] then, it was shown in drawing 2 — as — an interlayer insulation film 6a top — for example, Si02 
from — 1st-layer wiring 7a is covered by depositing becoming interlayer insulation film 6b with a CVD 
method etc. 

[0062] Subsequently, after depositing the metal membrane which consists of for example, an aluminum- 
Si-Cu alloy or a tungsten by the sputtering method etc. on interlayer insulation film 6b, 2nd-layer wiring 
7b is formed by carrying out patterning of the metal membrane with a photolithography technique and a 
dry etching technique. 

[0063] then, an interlayer insulation film 6b top — for example, Si02 from — 2nd-layer wiring 7b is 
covered by depositing the becoming surface protective coat 9 with a CVD method etc. Thus, the wafer 
process of semiconductor integrated circuit equipment is ended. 

[0064] Next, drawing which compares a hot carrier effect with the case where it does not prepare with 
the case where the insulator layer 5 which consists of such silicon nitride is formed is shown in drawing 
1 1 . The case where a nitride does not have a straight line with the gestalt 1 of this operation of a 
straight line with ** point and O point is shown. 

[0065] In the case of the gestalt 1 of this operation, the life cycle by the hot carrier effect is extended 
about about 3 to 4 times compared with the case where a nitride is not used. That is, it is so long and it 
is possible to control degradation of the life cycle by the hot carrier effect. 

[0066] Thus, according to the gestalt 1 of this operation, it becomes possible to acquire the following 


effectiveness. 

[0067] (1) . H+ contained in interlayer insulation film 6a f 6b, etc. by having deposited the insulator layer 5 
which consists of silicon nitride etc. all over the semi-conductor substrate 2 top so that the 
surroundings of MOS-FET4 on the semi-conductor substrate 2 might be surrounded completely etc. — 
it can prevent invading into gate-dielectric-film 4i of MOS-FET4. for this reason, that H+ etc. — it 
becomes possible to control the originating hot carrier effect. 

[0068] (2) . above (1) It becomes possible to suppress changing component properties, such as a 
threshold electrical potential difference of MOS and FET4, and current gain. Therefore, it becomes 
possible to raise the yield, repeatability, and dependability of the microprocessor 1 which has MOS and 
FET4. 

[0069] (3) . above (1) the channel field 4c side edge section of 4d of drain fields in MOS-FET4 — low 
concentration field 4d1 the case where it forms — H+ etc. — the part which can control the originating 
hot carrier effect, and its low concentration field 4d1 High impurity concentration can be set up 
comparatively more highly. For this reason, since resistance between 4s of source fields in MOS-FET4 
and 4d of drain fields can be lowered, it becomes possible to raise the current drive capacity of MOS 
and FET4. Therefore, it becomes possible to raise the working speed of the microprocessor 1 which has 
MOS and FET4. 

[0070] (Gestalt 2 of operation) An explanatory view for an explanatory view for drawing 1 2 to explain the 
configuration of the semiconductor integrated circuit equipment which is the gestalt of other operations 
of this invention, and drawing 13 to explain the configuration of the memory area of drawing 12 , and 
drawing 14 are the important section sectional views of the semiconductor integrated circuit equipment 
of drawing 1 2 . 

[0071] In the gestalt 2 of this operation, the case where this invention is applied to an one chip 
microcomputer is explained. This one chip microcomputer is shown in drawing 1 1 . 
[0072] The one chip microcomputer 10 has the flash memory section FLM, interrupt controller INTO 
(Interrupt Controller), input/output port I/O, Timer T, various kinds of circumference machines, such as 
analog-to-digital converter A/D, etc. in one semiconductor chip focusing on the central-process section 
CPU (Central Processor Unit). 

[0073] This central-process section CPU is a circuit which performs predetermined data processing. 
The flash memory section FLM is comparatively mass memory which memorizes a program. Interrupt 
controller INTC is a circuit which is in the middle of program execution, and performs other programs. 
[0074] Input/output port I/O is a circuit which makes connection with an external peripheral device, 
reads data or transmits the result of an operation etc. to the exterior. Timer T is a circuit for generating 
the timing signal for taking the synchronization of each actuation, or measuring time amount progress. 
Analog-to-digital converter A/D is a circuit which performs conversion with an analog signal and a 
digital signal. 

[0075] Next, drawing 13 explains the configuration of the flash memory section FLM of such an one chip 
microcomputer 10. In addition, in drawing 13 , Vcc shows power-source potential and Vss shows touch- 
down potential. 

[0076] In the memory cell field M of the flash memory section FLM, two or more non-volatile memory 
cells (only henceforth a memory cell) mentioned later are arranged regularly. 

[0077] This memory cell is a smallest unit of memory which memorizes either among the binary data of 
High (it only abbreviates to "H" hereafter) signal level, or Low (it only abbreviates to "L" hereafter) 
signal level. 

[0078] Row address buffer circuit XADB is a circuit which forms an internal row address signal based on 
the row address signal AX, and supplies it to row address decoder circuit XDCR while incorporating and 
holding the row address signal AX to predetermined timing. 

[0079] Row address decoder circuit XDCR is a circuit which chooses one predetermined word line in 
response to the internal row address signal from row address buffer circuit XADB. In addition, Vrw, Vww, 
Vwv, Vew, and Vev are the built-in electrical potential differences supplied from the built-in power 


circuit VS. 

[0080] Column address buffer circuit YADB is a circuit which forms an internal column address signal 
based on the column address signal AY, and supplies it to column address decoder circuit YDCR while 
incorporating and holding the column address signal AY to predetermined timing. 
[0081] Moreover, column address decoder circuit YDCR is a circuit which finally chooses one 
predetermined Maine bit line through the column gate array circuit YG in response to the internal 
column address signal from column address buffer circuit YADB. 

[0082] The data latch circuit DR is a circuit which holds temporarily write-in data or read-out data. 
Moreover, the sense amplifier circuit SA is a circuit which detects and amplifies the minute electrical 
potential difference (or current) transmitted to the Maine bit line, and is electrically connected with the 
data output buffer circuit DOB and data input buffer circuit DIB through the column gate array circuit 
YG. In addition, Vrd and Vwd are the built-in electrical potential differences supplied from the built-in 
power circuit VS. 

[0083] The data output buffer circuit DOB is a circuit for amplifying so that the signal read from the 
memory cell can be transmitted to an external device, without making it decrease in an intermediate 
wiring path, and is electrically connected with external I/O terminal I/OT through the multiplexer circuit 
MP. 

[0084] Moreover, it writes in, and data input buffer circuit DIB is a circuit for setting an entry-of^data 
signal as the potential suitable for an internal circuitry transmitted from the outside, and is electrically 
connected with external I/O terminal I/OT through the multiplexer circuit MP. 

[0085] the circuit which writes in the modal control circuit MC based on the control signal supplied from 
control signal buffer circuit CSB, and controls actuation in the modes, such as elimination and read-out, 

— it is — row address buffer circuit XADB, column address buffer circuit YADB, data input buffer 
circuit DIB, data output buffer circuit DOB, the source, and a well — it connects with the potential 
switch circuit SVC, external terminal R/B, etc. electrically. 

[0086] In addition, Vec shows the built-in electrical potential difference supplied from the built-in power 
circuit VS. Moreover, /CE, /OE, /WE, and SC show the control signal terminal for transmitting the signal 
for control of a chip enable signal, an output enable signal, a write enable signal, etc. This"/" means an 
active low (Active Low) signal. 

[0087] Next, the important section sectional view in the flash memory section FLM of the one chip 
microcomputer 10 of the gestalt 2 of this operation is shown in drawing 14 . 

[0088] The semi-conductor substrate 2 is p. - It consists of a formal Si single crystal, and the field 
insulator layer 3 is formed in the component isolation region of the upper part, this field insulator layer 3 

— for example, Si02 froVn — it becomes and the memory cell MC which has bilayer gate electrode 
structure is formed in the component formation field surrounded by this. 

[0089] Lynn of for example, n form impurity or As is introduced, and 4s of source fields and 4d of drain 
fields which constitute a memory cell MC are constituted by the upper part of the semi-conductor 
substrate 2. In addition, silicide layer 4s3 and 4d3 which become the upper part of 4s of source fields, 
and 4d of drain fields for example, from tungsten silicide It is formed. 

[0090] 4f (floating-gate electrode) of floating-gate electrodes which constitute a memory cell MC is an 
electrode for accumulating the charge contributed to informational storage, for example, they consist of 
low resistance polish recon. In addition, 4f of floating-gate electrodes is formed on gate-dielectric-film 
4i. this gate-dielectric-film 4i — for example, Si02 from — it becomes. 

[0091] moreover, the electrode for controlling migration of the charge, in case control gate electrode 
(control gate electrode) 4cg which constitutes a memory cell MC pours a charge into 4f of floating-gate 
electrodes or the charge of 4f of floating-gate electrodes is emitted to the semi-conductor substrate 2 
side — it is — conductor-layer 4cg1 Silicide layer 4cg2 formed in the upper layer from — it is 
constituted. 

[0092] This conductor-layer 4cg1 It consists of low resistance polish recon, for example, and is silicide 
layer 4cg2. For example, it consists of tungsten silicide. this control gate electrode 4cg — 4f top of 


floating-gate electrodes — for example, Si02 from — becoming insulator layer 4 i2 It is minded and 
formed. 

[0093] in addition — 4f of floating-gate electrodes, and the side face of control gate electrode 4cg — 
for example, Si02 from — becoming sidewall 4SW is formed. 

[0094] By the way, also in the gestalt 2 of this operation, all over the semi-conductor substrate 2 top, 
the insulator layer 5 which consists of silicon nitride has accumulated, and the above-mentioned field 
insulator layer 3 and 4 above-mentioneds of source fields, 4d of drain fields, sidewall 4SW, and control 
gate electrode 4cg are covered with this insulator layer 5. 

[0095] That is, the surroundings of a memory cell MC are surrounded by the insulator layer 5 nearly 
completely. H+ which exists by this in interlayer insulation film 6a on the semi-conductor substrate 2, 
and 6b etc. — it can prevent invading into gate-dielectric-film 4i of a memory cell MC. for this reason, 
that H+ etc. — it is possible to control the originating hot carrier effect. The thickness of this insulator 
layer 5 is about 12nm. 

[0096] Interlayer insulation film 6a has accumulated on such a semi-conductor substrate 2. this 
interlayer insulation film 6a — for example, Si02 from — it becomes and the Maine bit line BL is formed 
in that top face. It consists of an aluminum-Si-Cu alloy, and this Maine bit line BL is electrically 
connected with 4d of drain fields through the connection hole 8 punched at interlayer insulation film 6a. 
[0097] Interlayer insulation film 6b has accumulated on interlayer insulation film 6a. interlayer insulation 
film 6b — for example, Si02 from — it becomes and the Maine bit line BL is covered with this. The 
word line WL is formed on interlayer insulation film 6b. 

[0098] A word line WL consists for example, of an aluminum-Si-Cu alloy, and is electrically connected 
with control gate electrode 4cg through the connection hole punched at interlayer insulation film 6b. in 
addition, Si02 which deposited this word line WL on interlayer insulation film 6b from — it is covered 
with the becoming surface protective coat 9. 

[0099] Thus, in the gestalt 2 of this operation, it becomes possible to acquire the following effectiveness. 
[0100] (1) . H+ contained in interlayer insulation film 6a, 6b, etc. by having deposited the insulator layer 5 
which consists of silicon nitride etc. all over the semi-conductor substrate 2 top so that the 
surroundings of the memory cell MC on the semi-conductor substrate 2 might be surrounded completely 
etc. — it can prevent invading into gate-dielectric-film 4i of a memory cell MC. for this reason, that H+ 
etc. — it becomes possible to control the originating hot carrier effect. 

[0101] (2) . above (1) It becomes possible to suppress changing component properties, such as a 
threshold electrical potential difference of a memory cell MC, and current gain. For this reason, it 
becomes possible to raise writing/elimination property and the data-hold property of a flash memory 
FLM. Therefore, it becomes possible to raise the yield, repeatability, and dependability of an one chip 
microcomputer 10. 

[0102] As mentioned above, although invention made by this invention person was concretely explained 
based on the gestalt of operation, it cannot be overemphasized that it can change variously in the range 
which this invention is not limited to the gestalt 1 of said operation and 2, and does not deviate from the 
summary. 

[0103] For example, in the gestalt 1 of said operation, and 2, although the technique of preparing a 
silicide layer in the upper part of a source field, a drain field, and a gate electrode was explained, it is not 
limited to this and refractory metals, such as a tungsten, may be variously prepared in the upper part of 
a source field, a drain field, and a gate electrode that it can change. There is the approach of forming by 
putting a refractory metal as the formation approach with the so-called selection CVD method 
alternatively put on the exposed part of a semi-conductor with a CVD method etc. 
[0104] moreover, the insulator layer which is not limited to this and contains nitrogen although the 
gestalt 1 of said operation and 2 explained the case where the insulator layer which contains nitrogen 
the whole surface on a semi-conductor substrate was deposited — MOS-FET — or a memory cell — a 
wrap — like — namely, a source field, a drain field, and the gate electrode between them (a floating- 
gate electrode and a control gate electrode are included) — a wrap — you may form like. 


[0105] Although the above explanation explained the case where invention mainly made by this invention 
person was applied to the microprocessor or one chip microcomputer technique which is a field of the 
invention used as the background, it is not limited to it and can apply to other semiconductor integrated 
circuit equipments, such as other semiconductor memory circuits, such as other logical circuits, DRAM 
(Dynamic Random Access Memory), and SRAM (Static Random Access Memory), or a simple substance 
flash memory (EEPROM) circuit. This invention is applicable to the semiconductor integrated circuit 
equipment which has the semiconductor integrated circuit component of MIS-FET structure at least. 
[0106] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated by this application is explained briefly. 

[0107] (1) So that the whole semiconductor integrated circuit component of MIS-FET structure may be 
covered even if few [ on a semi-conductor substrate ] after forming the gate electrode of the 
semiconductor integrated circuit component of MIS and FET structure according to the manufacture 
approach of the semiconductor integrated circuit equipment of . this invention Since the whole 
semiconductor integrated circuit component of MIS and FET structure can be covered with the insulator 
layer by forming the insulator layer containing nitrogen H+ contained in an interlayer insulation film etc. 
etc. — it can prevent invading into the gate dielectric film of the semiconductor integrated circuit 
component of MIS-FET structure, for this reason, that H+ etc. — since the originating hot carrier effect 
can be controlled, it becomes possible to suppress fluctuation of component properties, such as a 
threshold electrical potential difference of the semiconductor integrated circuit component of MIS and 
FET structure, and current gain. Therefore, it becomes possible to raise the yield, repeatability, and 
dependability of the semiconductor integrated circuit equipment which has the semiconductor integrated 
circuit component of MIS-FET structure. 

[0108] (2) After forming a side-attachment-wall insulator layer in the side attachment wall of the gate 
electrode in the semiconductor integrated circuit component of MIS-FET structure according to the 
manufacture approach of the semiconductor integrated circuit equipment of . this invention, By forming 
the insulator layer on the semi-conductor substrate containing the side-attachment-wall insulator layer 
which contains nitrogen so that the whole semiconductor integrated circuit component of MIS-FET 
structure may be covered at least H+ contained in an interlayer insulation film etc. etc. — since it can 
prevent invading into the gate dielectric film of the semiconductor integrated circuit component of MIS- 
FET structure — the H+ etc. — the originating hot carrier effect can be controlled, therefore — the 
case where a low concentration field is formed in the channel side edge section of the drain field in the 
semiconductor integrated circuit component of MIS-FET structure — H+ etc. — the high impurity 
concentration of the part which can control the originating hot carrier effect, and its low concentration 
field can be set up comparatively more highly. Therefore, since resistance between the source field in 
the semiconductor integrated circuit component of MIS and FET structure and a drain field can be 
lowered, it becomes possible to raise the current drive capacity of the semiconductor integrated circuit 
component. Therefore, it becomes possible to raise the working speed of the semiconductor integrated 
circuit equipment which has the semiconductor integrated circuit component of MIS-FET structure. 
[0109] (3) — H+ which is contained in an interlayer insulation film etc. by having formed the insulator 
layer on a semi-conductor substrate which contains nitrogen so that the whole semiconductor 
integrated circuit component of MIS-FET structure may be covered at least according to the 
semiconductor integrated circuit equipment of . this invention etc. — it can prevent invading into the 
gate dielectric film of the semiconductor integrated circuit component of MIS-FET structure, for this 
reason, that H+ etc. — since the originating hot carrier effect can be controlled, it becomes possible to 
suppress fluctuation of component properties, such as a threshold electrical potential difference of the 
semiconductor integrated circuit component of MIS and FET structure, and current gain. Therefore, it 
becomes possible to raise the yield, repeatability, and dependability of the semiconductor integrated 
circuit equipment which has the semiconductor integrated circuit component of MIS-FET structure. 
[01 10] (4) According to the semiconductor integrated circuit equipment of . this invention By having 


prepared the insulator layer on the semi-conductor substrate containing the side-attachment-wall 
insulator layer of the side attachment wall of the gate electrode in the semiconductor integrated circuit 
component of MIS-FET structure which contains nitrogen so that the whole semiconductor integrated 
circuit component of said MIS-FET structure may be covered at least H+ contained in an interlayer 
insulation film etc. etc. — since it can prevent invading into the gate dielectric film of the semiconductor 
integrated circuit component of MIS-FET structure — the H+ etc. — the originating hot carrier effect 
can be controlled, therefore — the case where a low concentration field is established in the channel 
side edge section of the drain field in the semiconductor integrated circuit component of MIS-FET 
structure — H+ etc. — the high impurity concentration of the part which can control the originating hot 
carrier effect, and its low concentration field can be set up comparatively more highly. Therefore, since 
resistance between the source field in the semiconductor integrated circuit component of MIS and FET 
structure and a drain field can be lowered, it becomes possible to raise the current drive capacity of the 
semiconductor integrated circuit component. Therefore, it becomes possible to raise the working speed 
of the semiconductor integrated circuit equipment which has the semiconductor integrated circuit 
component of MIS-FET structure. 

[01 1 1] (5) — H+ which is contained in an interlayer insulation film etc. by having prepared the insulator 
layer on a semi-conductor substrate which contains nitrogen so that the whole non-volatile memory cell 
of MIS-FET structure may be covered at least according to the semiconductor integrated circuit 
equipment of . this invention etc. — it can prevent invading into the gate dielectric film of the non- 
volatile memory cell, for this reason, that H+ etc. — since the originating hot carrier effect can be 
controlled, fluctuation of component properties, such as a threshold electrical potential difference of 
that non-volatile memory cell and current gain, can be suppressed. Therefore, it becomes possible to 
raise writing/elimination property and the data-hold property of the semiconductor integrated circuit 
equipment which has the non-volatile memory cell. 


[Translation done.] 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the configuration in the semiconductor integrated circuit 
equipment of the gestalt 1 of this operation. 

[Drawing 2] It is the important section sectional view of the semiconductor integrated circuit equipment 
of drawing 1 . 

[Drawing 3] It is an important section sectional view in the production process of the semiconductor 
integrated circuit equipment of drawing 1 . 

[Drawing 4] It is an important section sectional view in the production process following drawing 3 of the 
semiconductor integrated circuit equipment of drawing 1 . 

[Drawing 5] It is an important section sectional view in the production process following drawing 4 of the 
semiconductor integrated circuit equipment of drawing 1 . 

[Drawing 6] It is an important section sectional view in the production process following drawing 5 of the 
semiconductor integrated circuit equipment of drawing 1 . 

[Drawing 7] It is an important section sectional view in the production process following drawing 6 of the 
semiconductor integrated circuit equipment of drawing 1 . 

[Drawing 8] It is an important section sectional view in the production process following drawing 7 of the 
semiconductor integrated circuit equipment of drawing 1 . 

[Drawing 9] It is an important section sectional view in the production process following drawing 8 of the 
semiconductor integrated circuit equipment of drawing 1 . 

[Drawing 10] It is an important section sectional view in the production process following drawing 9 of 
the semiconductor integrated circuit equipment of drawing 1 . 

[Drawing 1 1] It is the graphical representation which compares the hot carrier effect of the 
semiconductor integrated circuit equipment of drawing 1 , and the technique in which the insulator layer 
containing nitrogen is not prepared. 

[Drawing 12] It is an explanatory view for explaining the configuration of the semiconductor integrated 
circuit equipment which is the gestalt of other operations of this invention. 

[Drawing 13] It is an explanatory view for explaining the configuration of the memory area of drawing 12 . 
[Drawing 14] It is the important section sectional view of the semiconductor integrated circuit 
equipment of drawing 1 2 . 
[Description of Notations] 

1 Microprocessor (Semiconductor Integrated Circuit Equipment) 

2 Semi-conductor Substrate 

3 Field Insulator Layer 

4 MOS and FET 
4s Source field 

4s1 Low concentration field 
4s2 High concentration field 
4s3 Silicide layer 
4d Drain field 


4d1 Low concentration field 

4d2 High concentration field 

4d3 Silicide layer 

4c Channel field 

4g Gate electrode 

4g1 Conductor layer 

4g2 Silicide layer 

4i Gate dielectric film 

4 i2 Insulator layer 

4SW(s) Sidewall (side-attachment-wall insulator layer) 
4f Floating-gate electrode (floating-gate electrode) 
4cg(s) Control gate electrode (control gate electrode) 
4cg(s)1 Conductor layer 
4cg(s)2 Silicide layer 

5 Insulator Layer 

6a, 6b Interlayer insulation film 
7a The IstHayer wiring 
7b The 2ndHayer wiring 

8 Connection Hole 

9 Surface Protective Coat 

10 One Chip Microcomputer (Semiconductor Integrated Circuit Equipment) 
1CM C cache memory 

1DC Decoder circuit 
1 DS Data structure macro cell 
1DM D cache memory 
1CB, 1DB Buffer circuit 
CPU Central-process section 
FLM Flash memory section 
INTC Interrupt controller 
I/O Input/output port 
I/OT External I/O terminal 
T Timer 

A/D Analog-to-digital converter 

M Memory cell field 

MC Memory cell 

WL Word line 

BL Maine bit line 

XADB Row address buffer circuit 

AX Row address signal 

XDCR Row address decoder circuit 

Vrw, Vww, Vwv, Vew, Vev, Vrd, Vwd, Vec Built-in electrical potential difference 

VS Built-in power circuit 

YADB Column address buffer circuit 

AY Column address signal 

YDCR Column address decoder circuit 

YG Column gate array circuit 

DR Data latch circuit 

SA Sense amplifier circuit 

DOB Data output buffer circuit 

DIB Data input buffer circuit 


MP Multiplexer circuit 

MC Modal control circuit 

CSB Control signal buffer circuit 

SVC the source and a well — potential switch circuit 

R/B External terminal 

/CE, /OE, /WE, SC Control signal terminal 


[Translation done.] 
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[0 0 2 1 ] ( b ) ttE^aMtStiLhOfffCM I S • F 
E TmSO^SflcfMIHBsKT&ttfcttK-i- 4 «£ ~i U, 
MSS * 4 feSIR * 4 IS. 

[0 0 2 2] ifc, *S&I^O#igtt&fi{ls]!&3SgO$!fi£ 
*ffi-l4, *»1WME1I:MI S • FET«jSO**flt* 
«|5I8&^ : f«-fi:lfC'Sr4*iiS^*ffi|giffi^fi<0«ljfi*S 
f^T, tlTOXSSr*i"4'{>0-e4o 

[0 0 2 3] ( a ) fflrE**#»«±K:«rEM I S • F 

It. 

[0024] ( b ) sf/ge^- h «ti«>fliau«i«iiiui 

t^-T4Xg„ 

[0 0 2 5] ( c ) «fGflfiWeH«:'frtr^«4tcffi«± 
O^ft < k fcMKM I S • F E T«iS«>*#fl:*a0tt 

*i-4x.a. 

[0 0 2 6] *56^^*ig#*«IEII&^{itl±. -t- 

ffti«icMi s • f e T«a«>*«wirtim**^ 

*»»tT«r*iHM5*f|ISI»il«-C*9T, HUK#®# 
*#J:«>iHr < k tffifKM 1 S • F E TmA<n^m^m 
*BII!|*^»**«i-4J:-7i;, fi*Sr**i-4«» 

[0 0 2 7] Sfc, *HWO^ig#:*®laI»^iaii, * 
«#S«±i:M I S • F E TflfigO^jac^WlHlK^ 
*8Sk»tT&4**flt*»II]tt»«-e*o-C, 0JCMI S 

< k t MSiM I S • F E T«ao*«fr**ilBa5^-^ 
4 J: -) Us aaf*r**-#-4«68Wt«lftUfc 

[0 0 2 8] ttz. ^«9)OJNK#ftf|BK«SI2 % fj 
KM I S • FETl»jgWii i -=g<4<»«[slB&^^/FJII£1± 
^'Hi^U tt BdV- l> i lWKT»58tt ^ 'J 
-fe;vc0ililjffl!y- h®aiki-4EEPR0M^^-t4 7> 

[0 0 2 9] 


( 4 
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10 0 3 0] (gjfcojggg 1)111 1 o 

**fr»»l3BiS«tciJ»t4«j*oi3lWia, 0 2liEll 
0*«flt*«PII»i6lOR«BBfffiBI, B 3 -1311 0(±I2I 

B« 0 1 l(iBlO^*#ftttEiettBj:Bat»^«-«- 
*«l*K«:ia:t*&^tt«J:©*y + 'J TSftfcfcJttt 

[0 0 3 1 ] ^HifeOlgS 1 :£*fc934\ 00 

[0 0 3 2] -?4 ?D^n-t7ti li , C*tr/a> 
*U lCMfc, fa-^BIBlDCi:, f-n^?f + 

, * 7 r HJ& l CB, lDBt £*rL-CV>£ 0 

[0 0 3 3] Cttr>a>t'Jl CMIi, ^ d 7o 

-t' 7 -y- 1 <o^sc^ tjfess s ntz r- * t-gir®. <o -n#n«j 

K«JW*,** *)X'hZ> 0 T'n-^|5IKlDC(i, C*-\- 20 
•y :>j.** lCM^Mzj&Sft.fcT'-? (3-K) S-fi? 

[0 0 3 4] <T-97. hv ? + a-tfr 1 DSli, 

1 DMIi, -r-9 X h + -7{'a-t)i/ 1 D SOjjg^: 

[0 0 3 5] /<77t 0S&.1 CBfi, il^Sf^O^W^ 
^.**t5t-^41iaTJb* 0 7 TUBS 1DBI±, iftj**g 30 

) [0 0 3 6] iOv^^nyn-by9-io3f*B8/fsggi5. 
El 2 \,ztt^ 0 ¥*tt*«2 l±, ffixJf p- lw> >J a > 
(S i) *»fl*»c,!Q: -g-tfXtSBKIi, H^lllfflO 

[0 0 3 7] 7-f-^K<6*»R3tt. «ilf-Rft->'J- 
3> (S i O s )jJ>e>fctK i*t»cH*n^aT-Jg*«*ft 
K<±, MzM n^-v^;HgtOMOS • FET4A ! Iffi? 
ftT^&o 40 

[0 0 3 8] MO S • FET4I1, 2 .k»fc 

di, Cift'bwrau^jSStifc^^l/ifiau c fc, * 

[0 0 3 9] V-7-mi&4 siiXV KL"f >ffit&4 d 
(i, *-v*;H«*4 cfflU^as*i*:1Bfltgft(tt4 si, 
4 dl fc, *Ott«UK»tfcftfc;SfcKSI*U s2. 4 d 
2 £ , -Hi t, o j-.anjgflt s tit: v 'J -f K® 4 s 3. 4 
d3 i: 5rtLTV>i 0 r , 0 
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[0 0 4 0] &atft«tt4 si. 4 dl «t ZfTSimBiffi® 
4 s2. 4 d2 nl^^O'j 

«*tsR (As) #mx$tL-cm 0 &mm®&4 si, 4 

d lO^i&feiSJ&li, WX-tiV x l o' 5 - ] x l 0"/ 
cm 2 mBLX-$>& 0 &igtl£?ai$.4 s2, 4 d2 <0^$E%j8 
JSili, 3 X 1 0''/cm' gJS-C*-& 0 

[0 0 4 1 ] vlHM K«4 s3, 4 d3 (i, fflxlf:? > 

* fife*-*- TOttftiRBBBE B«>»ftiSK 

[0 0 4 2] Y- h«ISR4 i li, fflAtfS i 0 2 *»f> 
4-*„ Y- 1-^14 g»4, 2g^4 gl t, -5-<7)±fiBU 
^fiJc?it/c->'J^-r K0 4 R 2 tiULX^&o 

4 gi ii, ^!lx.(ffg:tgfiT;* , ;v i ;3>^c,4-o> s/y-v- 

-f K<S4 g2 li, ^!)£lif^ >^Xt >->'J-9--f K^<b4- 

[0 0 4 3] r- H14 gcofflffiUli, LDDHat 

-&o ^-f K>>*-;l/4SWIi, ffJxtfS i0 : ^fjir 

[0 0 4 4] 2|K|lift<7)®Sl U*3V>Tli, # 

2 , fjrg x \tmt -/'Jav^^J «k 

7 -r - ;w K*£*S1K 3 . v - xfgt* 4s, KM >ffli^ 
4 d, ^i" K>>*-^4 SWfeiO'y- Ffi4 g7> f t£ 

[0 0 4 5] i-^^*>, MOS - FET4«omj7W2ir 

• F E T 4 <T)Y~ V%kWm4 i lcgAi--2.04-fflil.-r* 

«fiS5 0ff^li, fflH£\ 2 nml*t*4, 

[0 0 4 6] J6*SJK5±Kli, ^!lx.l±*BP S G (Boro P 
hospho Silicate Glass)^ji»e>J5:*ePfl^K6 a 7i f Jt 
«$*LT^4. )ifW$£*fSg6 afOilli, TJM'ftSnr 
>"-5. n ^K)*£^IK6 a±Uli, 0HAIfT^5 (A 
I) -Si-fl (Cu) tz\t* >}T*7-is*zfrt, 

[0 0 4 7] :o*10tEa7ali, «4UR 5 £ J: OTI 

V-*««4 siJil/KU-f >®i^4 d t*»WU«a 

[0 0 4 8] J/c, nn«ftR6 a.ttrli, -POxl^S i 

o 2 e,%&m mam®: 6 b *<js«t $ ^-c n , :m: 

JR6 b<0±ffi|cii, fnUUTA 1 -S i -Cu^itlJ 
*>^.*-r>^7>>P>>5r£S&2J§E&7 b«$ntt' 
4t t t U, S i 0 2 4>tj&*£ififftSMR9 4<*tt 
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[0 0 4 9] alcHttO^S 1 Ofi«ft«lBie 

[0 0 5 0] 4r, ■ 3 fllxlfp ff^ 

S i #|gB B B ^'b^'&#-jS«:««2<0^53-SI^«tC7'f 
-Jl/ K^$i^3 £ LOCO S (Local Oxidization of S 
ilicon) jt^KUoTJ&SLfcft, *<0 7 4 - ;l/ Ktttt 
«3fcH*iifc*^*«*Kr-h«||«4 i 

[0 0 5 1 ] «Ev»T, #-*#S«2±tc, •POxIdffiJStn; 10 
#>) v-j 3>*»c,«4*fltK*CVDit*KJ:-3ri6« 

mm 4 i ±izy- hmmm^Bitm 4 g i 

[0 0 5 2] CO*fls*4 gl 

, Wv^^tLt, *ift*fi2K, MOS • FETOV 

aw Ku-f >n^o{asaffl^4 si, 4 di 

iMfc-tbtHblz, CTx-tf n£3RN*«>'J >itzi±A s 
W *>&A1-*o 20 
[0 0 5 3] <fcv>t\ **#:**2±»c» WxtfS i O 

f/<7*niti:i0, H5 ic^-T «fc ? k> y-n 

[0 0 5 4] ffi,^X, ICt'f K?*-;V4 SWiJilT 
i8W!4gl fc^^riAfflcDT** t Lt« 
«2C, MOS • FET<Z>V-*$gifc*5.fcO f KU'f 

«; > i fcl± A s * * >v±A-t 

[0 0 5 5] ^Ot, **#*«2»C*tLT«l56a*r« 

fc, V-*«*4 s*JJ:O f KU'f 4 d 

i*4 si. 4 dl gJiUtftftftflWU s2. 4 d2 

iOJ^KLT, LDDffiit^*i-^>MOS • FE 

T 4 

[0 0 5 6] ^T-, *»flcH«2±U, WlxJf^vy 
ioT*»Ufc», **flt««2UWL-CJ*&a<rifc+" 40 

^ t iz x <o s ^omi t *mfcm®. 2 ax vmitm 4 
g i ttmnkt 4 Ksi&t^ts*, m 

7i:^tJ:Ti:, v-*ffi*£4s, >ffii£4 d £ 

J:Vi|«l4glOl»i:, vH-f KH 4 s 3, 4 d3, 

4 g 2 ^m-tho 

[0 0 5 7] «v»r, Emc^i-J^K, #&#S«2 
±^IC, «iltfa<bi"J 3 5 4CV 

Dfe^lcioTltflH-io 7 
IK3. V-XfMUs, KH >SI®4 dfc.tlfy- h 
©ffi4 g<0±tE*«£ai-*o 50 
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[0 0 5 8] *<0&, II 9 *&RK5± 
fc, OT*.l;fBPSGe*fe&««mfeltK6 a£CVD 

><**tt*fc«i*l:*ffl*ft (CMP : Chemical Mechani 
cal Polishing)£&VM±wft^&*-£-fc-tN£lC J; oT 

[0 0 5 9] &v»«e, Vm&ftR 6 a * X iTffi^Jg 5 O 
BfJSWtttttC. V-*«*4 s iJ-fctf KU-f >«*4 d 

[0 0 6 0] «V»T, **#*«2±K, Mxlf A 1 - 

5 i -C \i&&ttz\±9 > jTXT b&Rm* 

7* M 7 7 4 imH X V K7 <f -x y -f- V yft.m\z 
ioTA^-xv/fiitCJ: Ij, SI 0 \zff-~tX 0 

* lJ§Ei8S7 a *JBfiS;-r^o 
[0 0 6 1] H2lc^L^io(C VNfeltJR 

6 a±K, tfOxtfS i O, *^5:SiTOfl6 b£C 
VDttOUioTJtflfi-iitiwJ: »K ^ 1 «Se*a 7 a 

[0 0 6 2] 3fcv»t\ «M«Jtfll6 b±lC, ^AlfA 1 
-S i -C u^&1ttzi±9 ^^Xf^'t.iJiSI 

Sr7* h>J7^77^ S*i3 iO f K7-fx,f> ^rftflf 
UJ:oT/^-->^+*i tic J: •)> ^2iee«l7 b 

[0 0 6 3] m^x, mmmme b±»c mwrs ; 

0 2 *»fe4 4*ffi«Hll9«rCVDffi*UJ:oTli«-r 

[0 0 6 4] ifcK, r<7)A ^ ^.-g'fbv'J =• >frh*Z>t& 
^m^ib^-r-J.ll^lIl 1 1 U^i"o A£KJ:4itj(Su&*# 

[0 0 6 5] **ife<7)^|8 1 «»^, * f h 'J r ?a 

[0 0 6 6] Z<r)Xi\Z*3k1fo<7)&®.HZXtl\£, ilkT 

[0 0 6 7] (i). affc->y3>»a»feft4*i§K5 

#2t^«2±<OMOS • FET4«)S»)i^t: 

wmttxi iz*m#&m. 2 ±^nicitm Lt;ti:j: 

*K ®H«6fS)iS6a, 6b^lC-&fh.4H' **»MOS 
• F E T 4 oy- b«feHBg4 i ugAi-^co^fiii-* 

Twmzwm? i>zt ^Bjfii t4i, 
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10 0 6 8] (2). ±15(1) KJ: MOS • FET4<D 

V>iWz.hZtV5I1&ttt:i> 0 LtztfiX, MOS • F 
ET4^tt47-f?DyD-t7tlO$§i'), S51 
14* J: Vmmte. i [Sj± $ ■£ 4 £ £ 7> f TSJffc t & 4 „ 

[0 0 6 9] (3).±E(1) i:«tt), MOS • FET4C 
J3tt& KW>ffi&4 dOf Y*;W$fi&4 cffflSggBK® 
iftftfittJMdl ?r^fiS;1-*^^-r-t> H" ^KfeB-t* 

ai «*«ttajK*jtttw**fcs^-r actors . io 

i> 0 ^Otfe, MOS • FET4 Uj3»t*V-*«i*4 

*OT% MOS • FET4©«aHg»t6**|ftl±S** 
C t^pTtgt^io Lt^T, MOS • F E T 4 Sr^fr 

) [0 0 7 0] ($zm<W&m 2)012 \**&&i<r>te,<n% 
«t><7)Si^[a> H 1 3 tiH 1 2<r>*f)mWL<r>Mi8L*W% 

•fztzibnmwm, m 1 4 am 1 2 <7?#*#»«ie]E&^ 20 

[0 0 7 1 ] *HMW©S2 i:iv>tli, #S£iJii*, m 

£ 0 CC07>^7 7'-7'Tn>Sr|g]i 1 tc^-r o 
[0 0 7 2] 7>f^7-f3> l Oli, tp^t&SS&C 
PU (Central Processor Unit) ^(f'^t LT, 
Vi^'JSBFLMi:, fij&^rjy hn-v I NTC 
(Interrupt Controller) Atb?3^- h I /Ob, 

%&&<omm&*$i l-KD^mfc+vyfoKmLx^ 30 

-£><> 

[0 0 7 3] £ 0) CP-UM\ ^WMIf&a 

) £fH lelS&T*$)-5,o 77? - /a^ 'J SBF LMIi, 7"o 

3> h D-7 I NTCfi, 7'D^ r 7AC7?||^c|3T:Mtfe<0 

10 0 7 4] Affl**- h I/OI4, ^1-g|5<D)aatSSt 

* A / Dl±, T n ^ tfvj- 1 co 

[0 0 7 5] iCO.tTi-yv^ yy-v'^rjVl 0 

Vi^'JS&F LM<0«EE^® 1 3 KioTR 
sj-t* 0 ^ja, iai 3tCjav>T, Vcc»i*W*tt, Vss 

[0 0 7 6] 777->a^tiJS|iFLM«^< i ;-b^ 
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[0 0 7 7] Zff)** >J-fc;Wi N High (JilTx 
"H" tB&i") et^itliLow (UT, i&K 
"L" ta&-t) m^r]y^.)v<r>2m.r-9<r>n <,>-f*t 

[0 0 7 8] n->7 KU^<? 7 r A D B <i, n 
9 7 KUX«^-AX$:Blf£<75*'i S > ^T-^ >) 
l-ittttc, *«)Di>7Kl/^OTAX*J6i:LTrt 

- X D C R tc^-t h ES&T-* 4 o 

[0 0 7 9] d , )7 KU^f 3- ^HIKX D C R <3\ o 
7 7 Kl'XM? 7 r Hll&X A D B ^fj<7)l*)S|5o 7 Kt' 

xm^zgnxmfcv - K»<:a«-r*igiBT 

$>&o Vrw, Vww, Vwv, Vew. Vevli, F*3jg 

*9 V S frbiKte S it rt JSEttflET $> Z> o 

[0 0 8 0] *7^7KUXA 7 77[i]KYADBIi > 
*7A7 KU^I^A Y^B^C??-! 5 9 ii* 

tC, ^*7A7KUAflfAY*ii: 
LT[*JfK7>7A7 KPXffirMU fHt*7A7 
KUX^3-^llttYDCRU«|fr+*Stt-e** 0 

[0 0 8 1 ] Sfc, *7A7Kl/7f3-^|jiSYDC 
Rli, * 5 AT KU7A7 7 r HHS&Y A DB *^OI*lgB 
*7A7 KWX{g-^*SttT*7 Ay- h 7 L-fdKY 

[0 0 8 2] f-?77f§KDRIiv tr^&frr'-r 

2tz, -t>X7>7"H]SSS Ali, > 4 >kf y MSlCfEjg 

f$>0v *7iy-h7l"flKYG^ttf-J')li 
^^N* y 7 TlUfiSDOB^ iH/v*-? v 7 rlUg&DIB 

tm^ifiDUS^!?it-rv^ 0 frfc, Vrd, Vwd(i> 

[0 0 8 3 ] T-ftiLjj/iy 7r 0g&DOBI±, ^*'J-t 

0. ^l/# tiftMP i 3>LT*|.»Affl*if I 

[0 0 8 4] i/c, 7*-^A»^<y7TEIttDIB(i, ^1- 

\z<£vtzW.m~Wtfc-t 2>tzib<D®V&X$>*) . 7^7*1/ 
^*@»MP«:^LT^«Aai*J|^-I/OTi:**tt 

[0 0 8 5] Kr/> h n-;HUS&MC(i, 3> ho 
-Mi-f-^'y 7T0SSC SB^t>«tJ&?it*zi> h n- 

*- KOttffcfrWflPi-AHBTfclj, o77 KUX^» 
77IUKXADB, i7A7Kl/^A-v77BBYAD 

b. r-9Xti^-j 7 tbssdib. r-ft&jj/<y y 7 

HS&D0B, 7-x • 7ai;bm&^»J^x[9]B&S VCi3<fc 
W*8JB-f R / B * t W.%tft izmm S it r v> * o 
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[0 0 8 6] ftfc, Vecli, [*imQWM& V S 
&Zti?c[*immE.i7f;LX^Z>o itz, /CE, /O 
E, /WE, SCI4, f y^^-^HIf, 7 h 

■v y 4 * - f^m^r, 5^h>f*- ii* 

n y \ a-^m<7)iE^-mmi-i>tz^>(D=J > V n->W» 
^=FtmLX^Z> a Z. <T) "/" liT^x-f/n^7 (Ac 
tive Low) 4„ 

[0 0 8 7] *K, *HifccOJ£SI2 «7>f7 yv-T n 
>1 0O77y>i^*'JgBFLM^iJft*S§|5»f®ia 
=£r 1 4 K^-to 10 

[0 0 8 8] ¥i»#g«r2li, fl|;UXp Jgo S i *** 

I4 % 0gx.lXS i 0, *><bftiK C*tKH4*ifc*iF-»* 
[0 0 8 9] X'J-t*MCt*«t4V-X||W4 s 

i3<tr>*Ku^ >?iM4 d i4, 2 <o±mz, m 

TV>4 8 ft£, V-Xfl(lft4 sfciVKW >«*4 d 20 
C0±6BK»4, tfflxtX* >^^^>-><J^>f Kj&>*bft4-> 
';-<M KJf 4 s3, 4 d3 *«3g«;$*tTV>4 0 
[0 0 9 0] >*'J-t;WMC=Srfi|fi6;i-4 7n-T'f >^ 

y- ms« (*atr- 4 f 14, nmoKiiKS 

®4 fli, Y- Y&mWkA i±»c»*S*i.rv>4 0 ceo 
r- hi£&R4 i 14, WxlXS i 0 2 )}»f>45. 
[0 0 9 1 ] ^*';-b;UMC«rtgfiS;1-4n> hD 

(W»y-h*«) 4 cgli. 70-f 30 

►>-*4bk, •eo*Wtf3«tt*w«i-r4<:*<o*«^* 

&#Jf 4 c gl 4:-tW±JiK»jRS*Lfc->'J-9-'f K 
S4cg2 fcj&»i«jftS*rcv»4 0 
[0 0 9 2 ] COglfcJf 4 c gl »4, tflJx-IXi&JgfiL* 'J 
->'J 3 >;6>e>ft t), v'J-»M K/f4 c g2 14, fllxlX * 

ym&4 c g(4, 7a--r< hSfi4 £ ±K, 

WxtfS i O, ^f>>5:4^Bl4 i2 £^L-TjTM$ti 40 
TV>4„ 

[0 0 9 3 ] ftfc\ 70-f< >YY- \-W&4 i £4 
If? y \ a-)UY- h®&4 c g cofifl®U(i. «£»XS 

i 0 2 *feft4-«M K-?*-;W4 SW«?jltv> 
4 0 

[0094] t^4-c% ^nmoi&mz Ki3V>T i> , * 

2 ±£ffi K , 0J »Xgft "> 'J 3 > e> ft 4 ftjg 

fz7 4-)\> KiJftfaR3 , v-'^S«4s, KH>«* 
4 d, ^ K^*-;V4 SW-fc^tfn > }■ n-;uy- f. 50 
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m®4 c g7W&H£ftT^4 0 

[0 0 9 51 -tftfe*), ^*';-t^MC<7)jg»)7!) ? (itJ^ 
£K«*«5KJ:oTH**i-CV>« 0 CliUCil), 
fc*tK2±WJIH*6*tlBS6 a. 6btl:#fttSH' « 
7> { ^^'J-t;l/MCtor- h«feJiBg4 i UfiA-t4<0*IS. 
ih-T4Ci:^T*^4o z\<T)tzt>, ^KjgBi-4 
* » h * -V 'J 7 % ft Sr flllNI" 4 i t ftoltt iiotv> 
4 0 iWiffe^|g5<7)iP?l±, W&IXI 2 nmfI«T'* 
4„ 

10 0 9 6] £OJ:3&^i*tt£tt2±U(**m*&i«R 
6 a^ift^SixTV^o -0«W^M6 a 14, ^Jx»X 
SiO. ^<b^l), -tO±lBUI4» >fcf? HJIBL 
7i f ^^?tLTV^4o -f >\£-j h«IBL(i> ^8x.»X 

Al-Si-Cu ft t) , JIMMIiR 6 a IC^?L 

^c^fLTV»4 0 

[0 0 9 7] ®HSfe^BI6 a±U»i, JIW$6ifiJBl6 
««?ntv>5, Jim«JtJK6 b»i, 09AIXS i 0 3 

v>4 0 «M«fe*fJK6 b±»-(is 7-K8WL«?n 
TV^4» 

[0 0 9 8] 7- FSWLIi, tRIxtXA 1 - S i - C u 
ft I), S»«4HR6 bU#?LSnjt*«?L«ra 
CT3> hD-A-r- h^ffi4 c gi:l^C««?n 
TV>4„ ^is, :«7- K&WLIi, J|H«||K6 b± 
Ultt«Sn^, f^OxJXS i O. *>t>ft4*S«IS)K9lc 

[0 0 9 9] iOioir, *Hife<7)JBS2 U4jv^tJ4, 
WT<0ja**»4 i 1 7i { ^^ i: ft 4 C 

[0 100] (1). 3>^^f>ft4^S^5 
Sr, **flf»«2±05j«* , J-fen'MCO«'J 
•)Htr 4 ^ U#*iM6«2±ftBKJMILfcC tU«t 
<K JBHttlflK6 a. 6bft:titi4H' 'J 
-t;UMCcoy- h*6^M4 i K«A+4WSriajhi-4i 
t^T-§4 0 -OTt*, f(OH' HUjgBI-4*-;/ 
■V ra*S:«l|HI1-4 £ t**Pl6lt ft4 0 

[0 10 1] (2).±fB(l) tit), ^t'J-t^MC<?)L 
§vMl«E**»R||M*0 4 "7 ft^T-#14* J ^il)-r40 
*«ix.*£ t * t ^rt6i:ft4o £OTt«6, 75 7->i« 

$*4£ t73 f oJt6tft4 0 L/d'ot, 4 
n > l 0 * , SStt* 4 Wflliltttm S 

ct^oTt6tft4o 

[0 10 2] JiLt, *»W*»cj:o-CftSll7t«W«:* 

mmmi. 2uPi5g$ti4fcoT-i4ft<. f^st^ 

j£M L ft v^|EHT-fl^ SS^TtlT-* 4itl4v^ST"{) 

ftV^ 0 

[0103] WlxlXffirfEHifeW^S 1 . 2 IC#V>TI4, 
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[0104] t*:, flrcxifeosiii. 2-eii, 

ft* t MOS • F E T<0*S fctt * * »J 

[0 10 5] &±<Dl$LWXlt±t LT*«WfKJ:9T 

»&U-av>Tft9!Lfc#, •f-ftKFlSe? ti4 ^flli 
<. ^i-Jf^lfeO^ailK, DRAM (Dynamic Random A 
ccess Memory) ^SR AM (Static Random Access Mem 
ory)^<£><fc •? J5t-f6<0^#:> * >J Efi&2 ^{±^#7 5 ? 
vj.pi-=e»J (EEPROM) IUE&^cdJ; ^ ^-ftfeco^ii^ 

S • FET*jftOiNi4MI«BI»X7-«*i-»^«f|cft 
«E]l&3£eu8ffl-C#4 0 
[0 1 0 6] 

[fS^^*] *®CJ:oTrf3^?tL-J.||^cD-j *k -ft 

[0 10 7] (D.3(cft«0^#*fl||BlftltB0fifi^- 
SiK MIS - FET«£0¥4MHMXSBX?-' 

MIS- FET*jte**4MttHBX?^*ttK-r 

ft* lain* JBjft-J- 4dfcUJ: 
•) s ^(DffitlfM I S • F E T«jtO^*frft«|DlB 

tS^H' ^'MI S • FET«igO#i»fMMS[H]S& 

4„ -0/cJ6, -fOH' t^uteEg-f**"? 1-* + u r?a 

m?rWJ1-4C: t**T-#4WT% MIS - FETISitO 
T, MI S • FET»»(G**flE*«E»j*?.*;rj-4 

[0 10 8] (2).^%^<D-^ig^»»(HKIia<OKii^ 
SKiftif, MIS - FET«i&o¥*fMkftls)BX? 

i: & it * y - h <r>mm k. *• s a l t m , 

*0«K*»K*£tf***a6«±«>^ft < fc 4M I S 


( 8 ) 4f mW- 9 - 1 6 2 3 8 9 
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• FET«jSO*»#J(6»E]ttSf^#:t««-j-4j:^ 
ixiH' S^'MI S • F E T*SiiO#igfr 

$hm*W>M-tZ>Z ti)<X~£Z> 0 Lti'oT, MI S • F 
•C-iio L^ot, MIS - FETffii£«OiMM*&fft 

ot, mis - FETmikv*m#-mm®&m=F*Gi- 

&t&4o 

[0 10 9] (3).*ft«0¥aM*£ftlB]E&g£(EK.i:Ji 
IX, *&&*«±<04>& <ktMIS-FE Tit it<0¥- 

h* ^^m i s • f e TM&<7>*m&%km®B&m?-<or 

•fZZ. t7> f r*§ Z><7)X*, MI S • FET1gig0^ji#* 

t ^Djfg 4o LTtTlfcT, MI 

S • FET«jtO^«fMI*HKX?-»#'t-«J|m{MK 

30 4:t«ciJ 0 

[0 1 10] (4).4c«qqo^i9#:«fltgIKjKClcJ:it 
MIS - FET«iS©*iH«|iaigtt*^.(cJ3tt* 

^ < t ifrteM i s • f e Tm^co^mi^mmm^m^ 

ktai), BW«e^^^-g-ttL-&H' f«IS ■ F 

^^ J ^ , ;T?il*s•ppftlJi--&^t^■c§-^, 0 UJt*« 
40 or, MI S • FET«fgO#«^«HaiK3f^t-i3tt 
4 Kl/-f >®«0^^^^fllJSiSBtc®«ffi^«:jSlt4 

IS:^-f4Ci:*«T'#4„ Lt^ot, MIS • FET» 
jftOiMlfMlttBttX?lcd3it 4 v - *Sifti3 «t K U 
J >mim<n>tS.fc*Tifz>ztwx'$i><n>x~, 

t5:4 0 Lti'cT, MIS - F E T«ig<0*jg^»» 
50 $-tt4i tWffitiJ, 


( 9 ) 
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[0 111] (5).*S§lKO*&<fc»»0!&8Si:J:^ 
I/, -¥-&ttS1£±W:^& < t i> M 1 S • F E TW&<0* 

h K8R £ & L »t £ t K J: •) , m &4tii 
ir «tfto:ftWft1±jt hMURKftA 
1-^<7)S:Pflll.-.1-*-i:7'/T-S* n :©fcK), -f-fiOH' * 

tztfiX. *<D7tmft&**: , )-b}i>i*i-tZ>*&#.&m 10 
[BlfiloramSrSMS] 

ib i ] **at«>3B® i ^^ait^*mEi^it(c*5Jt-& 
[i2] 111 <D*Bte%m®m$ifM.<vwmmmx-& 
l® 3 ] hi o*i»#««ias&^acosjaxg*icfe»t 

^flSfUfMB-C-itb-So 

[B4] ISlO#igttftttlIIMgn0[a3t;&<SftX 20 
U £ It * SHEBffif® 0 -Cfc A o 

[b 5 ] b i <D¥-mmffi®mmfM.<nm 4 test < sax 

« + K * It * Stt»f ffi h -c * * o 

[B 6 ] B 1 5 KM < SSitX 

8 «t» U iJ »t « Sff Vf ffl B T- £> * „ 

[17] B 1 0^i*#4Mftlif|&8tKOBI 6 CM < JliiSX 

e 4- u ^ it *> g&m mm -c* & 0 

[is] iaio#»fl:*aiEitt*«oig7i;a<*jtx 
8 * tc * »t 4 saw ii Bl *"* o 

[B 9 ] B 1 a¥i*tt*fltI]Eft«B*>BI 8 KM < lill 30 
g 4" K. is it * SfflSBf W\ B t? * 4 o 

[bio] ELi<n*mft&m®mmwi<7>®9K%i<8t%L 
is + k *» it * e uw m b -e * h „ 
181 1] B 1 w*«{*:*«iatt*iafcs*s:«-<ri-* 

«I3K & g£ it 4- n fitflf t co * v b * -r ') T 2** Sr it &t 

[Bl 2] *»WOfliws6i8iW«l8t?**i|ii»fls*«EI 
m&m <7>fflJ& £ RWt* « wSif^B -e* 4 „ 

[Bl 3] Bl 2<K**V i fo\$L<r>mWL*ytm-$-htztb<r> 
S4WBT'*4„ 40 

[Bl 4] Bl 2a¥*tt*tlil§ll&»ao£A0rifiia-C 

[»?w|ft^] 

2 *»#a£* 

3 -7<-iV vumwk 

4 MOS • FET 
4 s 

4 a i ikmaam®. 

4 s2 rsjjts^ait 50 


4* la^ 9 - 1 6 2 3 8 9 

4 s3 y'Jt-f KS 
4 d KH >W& 
4 d 1 {&iftg«ift 
4 d2 fttftKffitt 
4 d 3 '/'H-f Kl 
4 c + ^frffitiL 

4 g y-hm® 

4 gl 

4 g2 v'j-t'f vm 
4 i y- httien 

4 i2 ffif»R 

4 S W ->M K •> * — /u (fiNB&ift K) 

4f 7a-t-f 

4 eg 3> hn-;uy- h^i (SWy- 

4 c g 1 zg&Jf 

4 c g2 v'^MKg 

r> mm 

6 a, 6 b aMfgftK 

7 a $lJli!& 
7b *2«K« 

8 mmji 

10 ^f'^T-^y (*MMt*WB»lt1E) 
1CM C*i-7ya«'J 

idc -f^-^rass 

1 D S -7"- *Xh??*-*-7*n-fc;u 

1 DM D*-Vr/a^') 

1CB, 1DB /<-7 7tE8B 

CPU "t-Jk&SIgB 

F L M 77r>a^'JS 

INTO HM^nn-? 

I/O AtBtJtf-h 

i/ot 9Mz>mxm* 

T *-f-v 

a/d r+njr • ■f'v*^;vie^sf 

MC **';-fc;v 
WL 

B L > -f hiSl 

AX u^TYXyM'i^ 
XDCR n YV*7-J- 

Vrw. Vww, Vwv, Vew, Vev, Vrd, Vwd, Ve c 

V S rt/g^jffiBfS 

YADB iiy-UT KU7.^'y 7 r I01K 

AY Kb^-ff-^ 

YDCR i7i7 K I'^fa — ^*ls38& 

Y G ii? UV-\7\"i 0S& 
DR t'-^7-7-?-BSS 
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sa -t y 7, r > -/ms& 

DOB 7- flhlJ^v 7 tE9& 

DIB 7- tAjj'< y 7 T08& 

MP -?)V7-fV?*Ym& 
MC — ho — ;l/[5]|£ft 


< 10 ) ttMT 9 - 1 6 2 3 8 9 
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CSB -nyyu- )WE-%/< y y y 0IS 
SVC 7 - * - ■> x;i,-igfir g] [5]8& 
R/B HSBJI^ 

/CE, /OE, /WE, SC 3> h n-;HI^Jgj?. 
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